On the other hand, it is necessary to have a good knowledge of the anatomical structure of this region in the approach to Oa aneurysms. The variations on the arterial system of this region are more worthy of attention than the venous system (4, 5, 6, 9, 29) . ın neurosurgery, the recent advances in microsurgery techniques brought by technological developments have enabled an easier and more informed approach to surgery in this area. at the same time, the relationship between the anatomical structures of this area is just as important as before. ıt was with this aim that cadaver studies were used to investigate the relationship between the optic nerve and the █ INTRODUCTION A pproaches and indications for surgery on the optical canal are limited. However, this area has always attracted attention because of its position in the cranium and its relation to surrounding anatomical structures. surgery is performed on the posterior orbit, the optic canal (OC), and the superior orbital fissure for injuries to the optic nerve which may occur as a result of trauma, for pseudotumor cerebri, angioma in the posterior orbit, neurinoma, meningioma, malign tumors, and sphenoid wing tumors, and for ophthalmic artery (Oa) aneurysms which have an extension inside the canal (3, 13, 14, 18, 20, 27) . AIm: a relationship was shown in this study between the optic canal and the ophthalmic artery by cadaver study. ıt is intended that the anatomical and histological values which we obtained can be used as a guide in surgery mATERIAl and mEThODS: A surgical anatomical evaluation was made of twenty optic canals in ten cadavers fixed in 10% formaldehyde. These were evaluated together with measurements of the ophthalmic artery and histological sections of the surrounding structure.
ophthalmic artery. The study was planned not only to collect anatomical and histological data but also to adapt the results obtained to surgical practice.
█ mATERIAl and mEThODS ın the study, 20 OCs were examined from ten cadavers preserved in 10% formalin. The relationship between the two OCs and the Oas of each cadaver was examined.
None of the cadavers used had previously been used for work on canal pathology. all the cadavers were adults of the white race.
after anatomical measurements of the canals had been made, histological sections of the structures inside the canal were made and examined.
as the brain tissue of the cadavers had previously been removed, work could be continued without the need for first opening the skull and removing brain tissue. The study took place in the anatomy laboratory of Dokuz eylül university medical Faculty in ızmir, Turkey.
Anatomical Evaluation
Before measuring the bone values of the canal, measurements were made of the position of the point at which the Oa left the carotid, its diameter at this point, its diameter where it entered the cranial section of the OC, and the distance to the hole which is the entry to the OC (Table ı) .
ın bone evaluation, the angle of the canal to the Frankfurt horizontal line (the line from the lower side of the orbit to the center of the external auditory meatus) was measured on both sides with a 180-degree protractor and noted ( Figure 1 ). The angle formed by the canal to the sagittal plane passing through the mid-line was also measured on both sides with the same protractor and noted. after these measurements, dissection commenced with the separation of the dural structure surrounding the opening of the cranial part of the OC from the bone structure ( Figure  2 ). Using the surgical instruments of a fine-based Kerrison rongeur and a dissector, the space between the separated dura layer and the upper wall of the canal was penetrated. The upper wall of the canal was removed so as to expose the optic nerve to the outer and inner limits of the canal and the Oa to maximum limits. During this procedure, it was found to be very easy to separate the dura from the bone in the cranial part of the canal in all cases. ıt was observed that the dura adhered more closely to the bone as the orbital part of the canal was approached. ın particular, this compact structure became more evident at the orbital boundary, and dissection here became very difficult. It was found that this characteristic was important for exposing the orbital boundary of the canal. ın addition, it was observed in particular that the attachment points of the ocular muscles located in the orbital part of the canal started immediately after the orbital boundary of the canal, and adhered to the outer and inner limits of the dura of the canal (Figure 3 ).
The thickness of the canal covering was found to increase towards the orbital boundary. The characteristics of the bone structure on the outer part as far as the anterior clinoid process, which forms the inner and outer walls of the canal, and the bone structure making up the upper walls of the superior orbital fissure were noted, as well as those of the outer walls of the interior sphenoid sinus.
after the structure of the OC had been opened up as far as the orbital boundary, the optic nerve and the Oa together with the dural sheath which had been freed in the canal were removed as a block by making a transverse cut with a No 15 scalpel.
The optimal eight optic nerves and ophthalmic arteries from the left and right sides of four cadavers were placed in 10% formaldehyde. Later, sections were taken of the prepared blocks, and the tissues were stained with hematoxylin and eosin, following routine histological procedures. after the staining process, the slides were examined under an Olympus BH-2 light microscope; they were transferred to computer using a JVC Colour Video Camera Head Model No: TK-890E, after which the necessary parameters were measured using the UTHSCSA Image Tool for Windows Version 3.00, and histomorphometric analysis was performed.
█ RESUlTS
Anatomical Arterial Relationship
after the Oa emerges from the internal carotid artery, it enters the OC and passes into the orbit ( Figure 3 ). ıt separates from the carotid at various different points. ın our material, eight (40%) came from the upper internal section, six (30%) from the anterior internal section, four (20%) from the upper middle section, and two (10%) emerged at a steep angle from the middle of the carotid at the end of the cavernous section. ın none of the material did the Oa originate from any vascular structure other than the carotid.
The diameter of the Oa at the point where it left the carotid artery (at its origin) was measured as a mean of 1.8 ±0.13 mm (1.6-2.0) on the right side and a mean of 1.76 ±0.14 mm (1.6-2.0) on the left side. The diameter of the Oa was measured at the entry to the optic canal cranial section both with a manual caliper and in the histological sections with the aid of the computer. ın the manual measurements, the mean on the right side was found to be 1.59±0.2 mm (1.3-2.0), and on the left side 1.57 ±0.2 mm (1.3-2.1) ( Table ı) .
The length of the Oa from where it leaves the carotid artery to where it enters the cranial section of the optic canal was measured as 2.8 ±0.8 mm (1.2-3.8) on the right side and 2.9 ±0.83 mm (1.1-3.9) on the left (Table ı) . after leaving the carotid, fourteen (70%) of the OAs entered the canal through the subdural space (between the optic nerve and the dura). Four (20%) entered the canal between the two layers of the dura, and two (10%) entered through the extradural space and the end of the cavernous part of the carotid artery. The Oa that entered the canal through the subdural space entered the intradural space after crossing a mean distance of 3.2 mm (2.1-4 mm) between the dura and the optic nerve. ıts mean (25). In one optic canal (5%) out of 20 in the present study, an ophthalmic foramen was found which passed through the Oa by itself.
Jimenes at al. observed that the Oa generally emerged from the internal carotid artery as the first large branch, and entered the orbit through the optic canal by penetrating the dura (16, 30 (9, 21, 32) . Rhoton found that the Oa often left the anterior bend of the internal carotid artery from the internal half of the upper side, immediately above the cavernous sinus (1, 7, 11, 29) . ın the present study also, eight OAs (40%) left the carotid in the upper internal section, six (30%) in the anterior internal section, four (20%) in the upper middle section, and two (10%) at a steep angle at the end of the cavernous section of the carotid almost in the middle of the carotid. ın no case did the Oa originate from any other vascular structure than the carotid. These writers emphasized that sometimes the first part of the OA was broadened in their series, and exerted pressure on the optic nerve from below, and that in these cases the nerve was thin and degenerated. ın the present study no evidence of such pressure was encountered.
According to the findings of Lang and Kageyama, in 80% of cases the Oa passed through the subdural space, and in 10% it emerged into the subdural space from the anterior 1/3 of the OC cranial opening (22, 24, 28) . Lang and Kageyama measured the length within the dura as 3.14 mm (1-8 mm) and its extension within the dura to the OC as 2.84 mm (0-7.3 mm). They found that in 85% of cases the artery followed the outer wall of the canal (22, 30) . ıt was reported by Govsa et al. that the route of the artery had similar characteristics (9, 34) . In the present study, 14 OAs (70%) entered the canal via the subdural space (between the optic nerve and the dura) after leaving the carotid artery. Four OAs (20%) entered the canal between two layers of the dura, and two (10%) entered through the extradural space at the end of the cavernous part of the carotid. The Oas that entered the canal in the subdural space progressed for 3.2 mm (2.1-4 mm) between the dura length in this space was 2.6 mm (1-3.4 mm). ın all materials, the Oa left the optic canal between the two layers of the dura. ın no case was a branch of the Oa found in the canal. examining the positions of the entry of the Oa into the canal relative to the optic nerve, it was observed that in 13 (65%) it entered the canal from the lower outer part of the optic nerve, in five (25%) from the lower middle part of the nerve, and in two (10%) from the lower inner part of the nerve. No OA was seen to enter the canal from the upper part of the nerve.
ın the route of the Oa inside the canal, when it was at the outer section entry of the nerve in terms of positions of entry to the canal, it passed through the canal beside the outer wall of the canal, and left the canal at the orbital space at the lower outer section of the nerve.
When the Oa was at the lower section entry of the nerve or at the inner part entry, it turned outwards and left the canal orbital space at the lower outer part of the nerve. ın all cases, the Oa was located in the lower outer part of the nerve in the canal orbital part. ın no case was the Oa found to follow the upper part of the nerve in the canal orbital space. ın addition, the Oa was not seen to follow the inner wall of the canal and leave it from the inner part of the nerve.
The mean diameter of the Oa at the orbital part of the canal was measured as 1.52 ± 0.3 mm (1.1-2.1) on the right, and 1.49 ± 0.3 mm (1.1-2.2) on the left.
ın one case, after the right Oa left the carotid, it entered the canal via its own ophthalmic groove. This was different from all the other cases.
Evaluation of histological Sections
measurements were made of the width and height of the parts of the ophthalmic artery and optic nerve in the histological sections (Table ıı) .
█ DISCUSSION
Compression of the part of the optic nerve inside the canal can be relieved by removing the roof of the OC. also, an incision in the covering of the optic nerve and sometimes mobilization may be of benefit in order to gain a better view in the case of paraclinoid aneurysms and some tumors (5, 8, 15, 23) .
There is wide variation in the OC (9, 25) . Various anomalies can occur during fetal development. Belis et al. found keyhole anomalies in 33% of orbits examined and 8-shaped anomalies in 2.5% (33). Magden and Kaynak found duplicate canal variation in 0.27% of the orbits which they examined of the canal. This is the ideal site for safe decompression. Because the Oa was not above the optic nerve in any of our cases nor was this described by any other writer, the likelihood of damaging the ophthalmic artery by opening the upper wall is low. ın the present study, the length of the upper wall was measured as 8.29±1.1 mm (7.0-10.2) on the right and 8.35±1.12 mm (6.5-10.0) on the left. Taking these values into account, approximately 8-10 mm of the roof of the optic canal should be removed. after opening the upper wall of the optic canal, progress from the center of the canal towards the inner wall should be performed carefully. The outer wall of the sphenoid sinus, which forms the inner wall of the canal, is very thin. ıt is very easy to enter the sphenoid sinus during surgery if instruments are handled carelessly. The outer wall of the canal is connected to the lower wall by a very thin bone. ıt has been observed during canal decompression that because of these structural characteristics, the outer wall can easily be mobilized. This outer wall mobilization can damage the structures that pass though the superior orbital fissure. ın cases where there is an ophthalmic foramen and the Oa passes along the lower wall of the canal, compression of the Oa may be caused by mobilization of the outer wall or possible damage to the lower wall. For this reason, it is of the utmost importance to use high-speed dril in decompression in order to prevent complications. The existence of an ophthalmic foramen may be important in surgery on ophthalmic segment aneurysms. ın conventional cerebral angiography, a 90-degree angle between the internal carotid and the Oa must suggest the possibility of an accessory ophthalmic foramen, and this must not be ignored in surgery.
█ CONClUSION
The data obtained from examination and detailed measurements of the anatomical relationship between the OC and the Oa are of great importance in adapting surgery and making it easier. Keeping a number of characteristics in mind provides a safe method for protecting vascular, neural and surrounding tissue in transcranial OC decompression.
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The thesis work of Dr. Guven Çitak with the case number ''132020'', is recorded in the records system of the Turkish High Education Ministry. It was permission for publication from Council of Higher Education. and the optic nerve, then entered the area within the dura. This distance was 2.6 mm (1-3.4 mm). ın all cases, the Oa left the optic canal between two layers of the dura. ın no case was a branch of the Oa found inside the canal.
Inside the canal, our findings showed that whatever the position of the Oa at entry, it followed the outer wall of the canal and left the canal at the lower outer section of the optic nerve.
Lang and Kageyama found the normal outer diameter of the Oa to be 1.5 mm (1.1-1.9 mm). ın a few cases a doligomegalic ophthalmic artery was found which had an infundibular widening with an external diameter of up to 2.8 mm that pressed the optic nerve to the dural covering inside the OC (22, 34) . ın our material, no infundibular widening or doligomegalic arteries were found.
Chou found a subdural sectional area of 1.8 mm 2 (9, 10, 19, 31 In the literature, studies in this area are confined to setting out the anatomical values of the OC and their variations. The results of the present study were obtained by a meeting of surgery and anatomy. ıt is felt that this surgical anatomical information may be of use in daily surgical practice, where it may serve as a guide.
ın surgery, the fact that the optic canal can have more than one orientation is of critical importance. Optical channel Frankfurt horizontal plane and the sagittal plane angles proper head position and orientation can be used for surgery. ın the present study, the optic canal was found to extend downwards at an angle to the Frankfurt horizontal line of 16.8±1.68 degrees (14) (15) (16) (17) (18) (19) on the right and 16.2±1.47 degrees (14) (15) (16) (17) (18) on the left, and outward from the midline at an angle of 30.7±1.49 degrees (28) (29) (30) (31) (32) on the right and 30.8±1.47 degrees (28) (29) (30) (31) (32) (33) on the left from the plane passing through the midline. When we take these values into consideration, the patient's head needs to be turned outwards at an angle of approximately 30 degrees and extended by 15 degrees for the canal to be brought into an upright position on the operating table. When this maneuver is known, the surgeon can arrange any desired position. Transcranial OC decompression surgery begins from the posterior opening of the optic canal. This area is in close relationship with the internal carotid artery (Figure 3) . Generally, the artery is located in the lower exterior part of the canal and is far from the decompression area. However, a possible tortuosity in the carotid siphon may bring this artery closer to the decompression area. This must not be forgotten. Decompression must be carried out from the middle of the upper wall of the optic canal after opening the upper dura
